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Drawing of Project Components



Al INTRODUCTION

This Appendix presents typical cross-section drawings of the line of protection (LOP). Figures
presented in the Appendix include:

e Cover sheet with an index to drawings;

e Site aerials;

e Sheet key plan (overall cross-section of the LOP);

Detailed drawings of LOP sections (broken down into 11 sections);
LOP profile drawings;

Levee, floodwall, and buried seawall drawings;

Cross-sections of LOP vehicle and pedestrian access; and

Miller Field Sub-alternatives.
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Appendix B

Section 404(b)(1) Water
Quality Evaluation



SECTION 404(b)(1) GUIDELINES EVALUATION,
SOUTH SHORE OF STATEN ISLAND COASTAL STORM RISK
MANAGEMENT PROJECT, NEW YORK CITY, NEW YORK

INTRODUCTION

This document presents a Section 404(b)(1) guidelines evaluation for the South Shore of Staten
Island Coastal Storm Risk Management Project (hereafter referred to as “Project”). The primary
goal of the Project is to reduce the risk of damages from hurricane and storm surge flooding
along the south shore of Staten Island. The evaluation is based on the regulations found in 40
CFR 230, Section 404(b)(1): Guidelines for Specification of Disposal Sites for Dredged or Fill
Material. The regulations implement sections 404(b) and 401(1) of the Clean Water Act, which
govern disposal of dredged and fill material inside the territorial sea baseline [§230.2(b)].

DRAFT 404(b)(1) EVALUATION

The following Section 404(b)(1) evaluation is presented in a format consistent with typical
evaluations in the New York City area and addresses all required elements of the evaluation.

l. Project Description

a. Location - The project is located solely within the Borough of Staten Island, City
of New York, and is made up of 5.5 miles of coastline from Fort Wadsworth to
Oakwood Beach.

b. General Description - The National Economic Development (NED) Plan involves
the construction of a line of protection (LOP) consisting of a buried
seawall/armored levee along a majority of the reach (approximately 80%) serving
as the first line of defense against severe coastal surge flooding and wave forces.
The remainder of the LOP would consist of a T-Type vertical floodwall, and
levee. The crest elevation of the LOP would be 18 feet NGVD29 to 20.5 feet
NGVD29. The finished elevation of the buried seawall, which accounts for
approximately 80% of the LOP, would be 2 feet higher than this. The LOP would
also include a closure structure at Hylan Boulevard, drainage control structures
for existing storm water outfalls, tide gate structures, vehicle and pedestrian
access structures, and replacement of the existing boardwalk. The NED Plan
also involves excavation of interior areas to augment/create 10 ponds that would
alleviate flooding that may subsequently occur from interior runoff.

C. Authority and Purpose - The project is authorized by a United States House of
Representatives Committee on Public Works and Transportation resolution dated
May 13, 1993. Public Law 113-2, The Disaster Relief Appropriations Act of
2013, will provide authorization for construction. This EIS was initiated by the
United States Army Corps of Engineers (USACE), New York District (District).
The New York State Department of Environmental Conservation (NYSDEC),
New York City Department of Environmental Protection (NYCDEP), and New
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York City Department of Parks and Recreation (NYCDPR) are the non-Federal
sponsors of the Project.

General Description of Fill Material -

1)

)

General Characteristics of Material - Foundation fill material, which
would be the predominant material for the buried seawall, would generally
consist of coarse to fine sands with varying amounts of clay, silt, and
gravel. Compacted fill would be used for core and shell material for
levee structures, and as earth cover material on the water side and
impervious fill on the landside for the buried seawall. Considering that the
compacted fill should be relatively impervious, it is anticipated that silty
sand and/or clay sand layers of silt would be used. Fill material for the
seawall cover would come from excavations of the seawall foundation.
Fill material for the levee would be brought in from outside the Project
area. .

Quantity of Material - The estimated fill quantity is 230,000 cubic yards.

Proposed Discharge Site -

(3)
(4)

()

(6)

Location - Project area as described above in | a.

Size - The LOP would have a crest elevation of +18.0 feet NGVD29 to
+20.5 feet NGVD?29, and the finished elevation of the buried seawall
would be +22.5 feet NGVD29. The maximum width of the LOP would
be approximately 85 feet, and the length would be 27,900 feet.

Type of Sites/Habitat — Fill placement would be in a beach/coastal plain
habitat. Surface water classifications in the vicinity of the Project area
are: SB in the Lower Bay, as designated by the NYSDEC. This
classification permits primary and secondary contact recreation and
fishing. In the interior lower watershed, surface water classification is
generally I/C or C. Class C waters are designated as a best usage for
fishing and Class | waters are designated as best usages for secondary
contact recreation and fishing.

Time and Duration of Disposal - Construction of the LOP would be
completed within an estimated 3.3-year period (nominally March 2019 —
June 2022). Because osprey, northern harrier, Coopers hawk, and
Preregrine falcon have the potential to nest, forage or flyover the lower
watershed Project areas, a pre-construction survey would be conducted for
these species. If these species are observed or nesting, measures would be
taken to avoid impacting these species during construction and operation
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of the NED Plan. The District would coordinate construction activities
with the U.S. Fish and Wildlife Service, the National Marine Fisheries
Services, and NYSDEC to ensure no adverse impacts to protected species.
USACE has determined that construction of the tidal wetland at Oakwood
Beach “may affect but is not likely to adversely affect” the Rufa Red
Knot. In their Endangered Species Act Section 7 Coordination, the
USFWS identified the Rufa Red Knot as feeding in the Great Kills
vicinity, which is south of Oakwood Beach, which is the southern end of
the Project area. The USFWS indicated a possibility that it might also
feed in the Oakwood Beach area. To protect the Rufa Red Knot from
disturbance, the USFWS recommended a seasonal window that would
preclude construction in the Oakwood Beach area between May 1 and
June 15 and also between July 15 and November 30, with the
understanding that it can be modified if two years of surveys show no red
knots are utilizing the Oakwood Beach area.

f. Disposal Method - Hydraulic construction equipment, such as bulldozers and

backhoes, depending upon the construction methods selected by the contractor(s).
It is expected that all material associated with construction would be transported
by truck and that all construction equipment would be land-based.

Il. Factual Determinations

a. Physical Substrate Determination -

1)

)

3

(4)

()
(6)

Substrate Elevation and Slope - No major impacts; the beach slope would
be relatively unaffected by the LOP. Interior drainage areas would be
excavated to approximately 2 feet NGVD29.

Sediment Type - No major impacts because sediment grain size of fill
material would be similar to that of the existing environment.

Dredged Material Movement - No major impacts because no offshore
dredging would occur and no offshore dredged material would be used as
fill. Excavation material from ponds would likely be disposed of outside
the Project area.

Physical Effects on Benthos - Some benthic invertebrates may be
buried/smothered by LOP construction, and disturbed during excavation of
ponds. However, long-term effects are not anticipated.

Other Effects - Not applicable (N/A).

Action to Minimize Impacts - N/A.

b. Water Circulation, Fluctuations, and Salinity Determinations -
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1)

Water - consider effects on:

(@)

(b)

(©)

(d)

(€)
(f)
(9)
(h)

(i)

Salinity - Proposed tidal gates associated with the LOP would
remain open during normal tidal elevations to allow passage of
saline tidewater into marsh areas and drainage of rainfall runoff.
Consequently, no salinity effects are expected.

Water Chemistry - The NED Plan is expected to result in improved
water quality in the watershed compared to the No-Action
(without-project) Alternative. Without the NED Plan, runoff
would not be collected and directed to the proposed ponds. In
contrast, proposed ponds function as wetlands that provide
physical, chemical, and biological treatment of pollutants
contained within runoff; flow rates into wetlands are attenuated,
allowing sediment and organic debris to settle. During this
process, nutrients undergo both chemical and biological
transformation in a wetland. Nitrogen can be naturally altered into
forms that are more favorable to uptake by wetland plants and
phosphorus is readily precipitated out of water in many of its
chemical forms, depending on the pH of the water and is also
utilized by plants. Proposed ponds can also reduce fecal coliform
concentrations by detaining water, allowing for die-off of
microorganisms. (Note: ponds would be excavated to elevations
appropriate for volunteer wetland plants, even though the District’s
NED Plan does not include planting).

Clarity - Temporary increases in turbidity and suspended sediment
during excavation of ponds and placement of fill for the LOP.
Long-term impacts are not expected because fill material,
dominated by coarse material (sand), would settle quickly out of
the water column.

Color - Minor short-term changes are possible in interior drainage
areas due to turbid water.

Odor - Not measurable.
Taste - N/A.

Dissolved Gas Levels — Not expected.

Nutrients - Potential long-term increase due to proposed ponds
functioning as wetlands.

Eutrophication - N/A.
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() Other - N/A.

(2) Current Pattern and Circulation -

@) Current Pattern and Flow - The LOP would be constructed parallel
to the shoreline and would reduce the drift and deposition of sand
inland. A prevailing east to west littoral drift of sand is a known
pattern on the south shore of Staten Island. However, the LOP is
not expected to significantly alter or interrupt these littoral drift
patterns.

(b) Velocity - No major impacts.
(© Stratification - N/A.

3) Normal Water Level Fluctuations - N/A.

4) Salinity Gradients - No impact.

(5) Actions that Will be Taken to Minimize Impacts - N/A.

C. Suspended Particulate/Turbidity Determination -

1) Expected Changes - Short-term increases are expected due to pond
excavation.

(2 Effects on Chemical and Physical Properties of the Water Column -

@ Light Penetration - Sediments dominated by coarse textured soil
material that will settle rapidly out of the water column. Minor,
temporary impacts are anticipated.

(b) Dissolved Oxygen - No adverse effects. Long-term effects
expected to be positive from improved water quality.

(© Toxic Metals and Organics - No adverse effects. Depending on the
depth of excavation (which will not be finalized until after field
work for plans and specifications), the NED Plan may potentially
involve the disturbance of groundwater in areas where prior uses,
regulatory database searches, and testing have indicated a potential
for the presence of hazardous materials in the soil and/or
groundwater. These locations would be tested in accordance with
NYCDEP protocols prior to construction. If contaminated
materials are found, they would be removed and disposed of in
accordance with all City, State, and Federal regulations. In
addition, the NED Plan would handle contaminated groundwater in
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accordance with all regulations. The NED Plan involves potential
beneficial impacts associated with cleanup of hazardous materials.

(d) Pathogens - N/A.
(e Aesthetics - Temporary increase in turbidity.

()] Others as Appropriate - N/A.

3) Effects on Biota -

@ Primary Production, Photosynthesis - Potential short-term
disruption from excavation of ponds. Long-term effects expected
to be positive from improved water quality. (Note: excavated
ponds would be at a suitable elevation for volunteer wetland
plants, contributing to positive impact).

(b) Suspension/Filter Feeders - No significant effects.

(© Sight Feeders - Fishes and motile invertebrates are generally
capable of avoiding areas of degraded water quality. Therefore
significant effects are not anticipated. However, suspended
sediments that settle out of the water column will smother eggs of
demersal egg-laying fish that may spawn in the work area during
the construction period.

4) Action to Minimize Impacts - N/A.

d. Contaminant Determination —

The NED Plan may potentially involve the disturbance of soil and groundwater in
areas where prior uses, regulatory database searches, and testing have indicated a
potential for the presence of hazardous materials in the soil and/or groundwater.
Under the NED Plan, these locations would be tested in accordance with

NY CDEP protocols prior to construction. If contaminated materials are found,
they would be removed and disposed of in accordance with all City, State, and
Federal regulations. In addition, the NED Plan would handle contaminated
groundwater in accordance with all regulations. The NED Plan involves potential
beneficial impacts associated with cleanup of hazardous materials.

e. Aquatic Ecosystems and Organisms Determination -

Q) Effects on Plankton/Nekton - No significant resident aquatic resources are
identified in the Project area. Potential short-term disruption from
excavation of ponds.
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|

)

©)

(4)

()

(6)
(7)

Effects on Benthos - Some benthic species and some embryonic/juvenile

nekton may be buried during LOP construction and disturbed during
excavation of ponds.

Effects on Aquatic Food Web - Long-term adverse effects are not

anticipated. The NED Plan is expected to result in improved water quality
in the watershed.

Effects on Special Aquatic Sites -

@) Sanctuaries and Refuges - N/A.

(b) Wetlands — The NED Plan will impact approximately 145 acres of
existing Phragmites monoculture low quality wetland habitat. Of
this acreage, the impact of 10.89 acres is related to the fill
associated with the LOP Project feature resulting in a permanent
loss of the existing wetlands. There are 117.25 acres of impacts
associated with the interior drainage project feature (within
Drainage Areas B, C, and E) being created for surface water
detention as well as 16.5 acres of impact associated with the
construction of the tidal wetland (mosaic of habitat) feature. There
will be a long term positive impact to approximately 117.25 acres
of native wetland vegetation associated with Phragmites removal
activities (excavation of rhizomes and the reseeding with native
vegetation). There will be further long term positive impacts to
approximately 11.3 acres of native wetland vegetation due to the
creation of this habitat via excavation for the interior drainage
project feature in an area that was previously upland. Overall, these
activities shall account for a net positive impact to native wetland
vegetation. Taken as a whole, the NED Plan would produce a net
significant positive impact on wetland habitats and the quality of
wetlands in the Project area.

(© Mud Flat - No impacts.

(d) Vegetated Shallows - N/A.

(e) Shoreline — The shoreline would be unaffected.

U] Riffle and Pool Complexes - N/A.

Threatened and Endangered Species - No Federal or state endangered or
threatened species are expected to be impacted.

Other Wildlife - No impacts.

Actions to Minimize Impacts - A Monitoring Plan has been developed
(Appendix J) to evaluate the success of the natural protective features over
a five (5) year period (post-construction).

Proposed Disposal Site Determination -

Seteber 2016
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1) Mixing Zone Determination - Because of the short-term duration of the
effects, the vertical and horizontal mixing zones are negligible.

2) Determination of Compliance with Applicable Water Quality Standards —
The NYSDEC classifies this Project area as SB waters in the Lower Bay,
and generally as I/C or C in the interior lower watershed. State water
quality standards would not be exceeded by the NED Plan in the short-
term. Over the long-term, water quality would be improved.

3 Potential Effects on Human Use Characteristic -

@) Municipal and Private Water Supply - N/A

(b) Recreational and Commercial Fisheries - Implementation of the
NED Plan would provide an opportunity to maintain and preserve
the Project area’s many existing parks and other recreational
facilities for the foreseeable future. The NED Plan also allows for
the possibility that the risk reduction measures would enhance
recreational opportunities. Minimal adverse impacts to sport
fishery. Improved water quality would enhance recreational use
and the commercial fisheries value of the Lower Bay.

(© Water-Related Recreation - Improved water quality would enhance
recreational use of the Lower Bay.

(d) Parks, National and Historical Monuments, National Seashores,
Wilderness Areas, Research Sites, and Similar Preserves - No
adverse effects.

Determination of Cumulative Effects on the Aquatic Ecosystem - None
anticipated. All construction work will be in a beach/coastal plain habitat.
Impacts associated with excavation and fill placements are anticipated to be short-
term.

Determination of Secondary Effects on the Aquatic Ecosystem - Beneficial
impacts to aquatic ecosystem would occur through construction of tidal wetlands
and improved freshwater wetland quality and habitats.

. Findings of Compliance or Noncompliance

a.

|

No significant adaptations of the guidelines were made relative to this evaluation.

Several alternatives to reduce the risk of damages from hurricane and storm surge
flooding along the south shore of Staten Island were considered. There are no
practicable alternatives under the jurisdiction of Section 404(b)(1) guidelines.

Seteber 2016

B-9 Final EIS



C. The NED Plan does not appear to violate applicable state water quality standards
or effluent standards.

d. The proposed LOP placement and pond excavations would not violate the Toxic
Effluent Standards of Section 307 of the Clean Water Act.

e. The NED Plan would have no adverse impact on endangered species or their
critical habitats. (Endangered Species Act of 1973).

f. The NED Plan would have no impact on marine sanctuaries designated by the
Marine Protection, Research, and Sanctuaries Act of 1972.

g. The proposed placement of the LOP and pond excavations would not result in
significant adverse effects on human health and welfare, including municipal and
private water supplies, recreational and commercial fishing, plankton, fish,
shellfish, wildlife, and special aquatic sites. Significant adverse effects on aquatic
ecosystem diversity productivity and stability, and recreational, aesthetic and
economic values would not occur.

h. Appropriate steps to minimize potential adverse impacts of the discharge on
aquatic systems include good engineering practices.

i On the basis of the guidelines, the proposed site for placement of the LOP and
excavation of ponds is specified as complying with the requirements of these
guidelines.

IV.  Conclusions
Based on all of the above, the NED Plan is determined to be in compliance with the

Section 404(b)(1) Guidelines, subject to appropriate and reasonable conditions, to be
determined on a case-by-case basis, to protect the public interest.
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1.0 INTRODUCTION

This report documents the findings of a wetland delineation survey performed in an
approximately 6.5-mile Study Area along the South Shore of Staten Island (SSSI), Richmond
County, New York (Appendix A, Figure 1). The Study Area coincides with areas being
considered for beach erosion control and storm damage protection measures in areas most
susceptible to storm damage in the Borough of Staten Island.

The purpose of the delineation was to determine the presence and extent of areas within the
Study Area that meet the criteria for wetland identification and other Waters of the United States,
as established by U.S. Army Corps of Engineers (USACE) guidelines. Areas identified and
delineated are potentially jurisdictional and regulated pursuant to Section 404 of the Clean Water
Act (CWA), as well as the New York State Environmental Conservation Law, Article 24
(Freshwater Wetlands) and Article 25 (Tidal Wetlands). This report was prepared in support of a
feasibility study being prepared by the USACE that identifies potential solutions to storm
damage problems on the SSSI.

Solutions being considered to reduce the flooding problems historically experienced along in the
Study Area include the construction of a structural line of protection to protect inland areas from
storm surges. In addition, interior drainage areas would be used to detain and store interior
stormwater runoff during storm or tidal events that create conditions preventing the immediate
discharge of floodwater by gravity based outlets to the Lower New York Bay. Portions of the
interior drainage areas would be dredged to create (or deepen) ponds, thereby increasing the
floodwater storage capacity along the SSSI. Floodwater would then be transferred from the
interior drainage areas back to Lower New York Bay by gravity-fed outlets and/or pumping
stations, depending upon final approved project designs.

A wetland investigation was performed in September and October 2003, to accurately document
and delineate the existing freshwater and tidal wetland resources within the Study Area. A
supplemental delineation survey was performed in June and July of 2009 to verify these
previously delineated boundaries, and to examine additional areas that were not included in the
original survey. A total of 1,099 acres were surveyed.

Section 2.0 of this report describes the methods used for the collection and review of pertinent
background information, and the delineation of wetlands within the Study Area. Section 3.0
presents the results of both a background information review, and the field identification and
delineation of wetlands located within the Study Area. Section 4.0 of this report summarizes the
survey results. Finally, Section 5 contains a list of references used to prepare this report.

Appendix A contains all of the figures, including a General Site Location Map, a map showing
the survey limits, maps of resources mapped by the U.S. Fish and Wildlife Service (USFWS)
National Wetlands Inventory (NWI) and New York State Department of Environmental
Conservation (NYSDEC), and maps showing the field surveyed wetland boundaries. Appendix
B contains photographic documentation of the surveyed areas. Appendix C contains the field
data forms used to document the wetland determinations.
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2.0 METHODS

This section provides a description of the methodology used for the delineation of jurisdictional
wetlands. Background information was used to identify areas that were likely to contain
wetlands, and this information supplemented the on-site field determination.

2.1 SELECTION OF DELINEATION METHOD

The delineation of wetlands on site was performed in accordance with the currently accepted
state and federal methodology, presented in the 1987 Corps of Engineers Wetlands Delineation
Manual, Technical Report Y-87-1 (Environmental Laboratory 1987). Based on the level of detail
required for the Project, the Routine On-Site Determination Method was selected as the most
appropriate technique to meet the study objectives. This technique involves collection and
review of existing available site background information, including soils, topography, and
hydrology data, followed by an on-site survey and delineation. The following sections describe
the methods used to delineate wetlands and waterbodies in the Study Area.

2.2 BACKGROUND RESEARCH

Prior to conducting fieldwork, a thorough review of existing site information was performed,
including:

e United States Geological Survey (USGS) 7.5-minute series topographic quadrangle maps
for the Arthur Kill NY-NJ, 1966, photorevised 1981 and Narrows NY-NJ 1966,
photorevised 1998 (USGS 1966a, 1966b);

e New York State Department of State (NYSDOS) Digital Ortho Imagery for Richmond
County, New York (NYSDOS 1994-1999);,

e NYSDEC, New York State Freshwater Wetlands Map for Richmond County (NYSDEC
1990); and,

e United States Department of the Interior, USFWS NWI, electronic data for the Arthur
Kill and Narrows (USFWS 1994, 1995).

Under normal circumstances, the published Natural Resource Conservation Service (NRCS) Soil
Survey of the area would be obtained and reviewed. However, no published or draft soil survey
presently exists for Richmond County, New York.

2.3 ON-SITE FIELD DETERMINATION

The Routine On-site Determination and Delineation Method involves a detailed survey of the
soils, vegetation, and hydrologic indicators of a study area. Two teams consisting of two wetland
ecologists per team performed field investigations in September and October 2003.
Additionally, one team of two ecologists performed follow-up field investigations in June and
July 2009 to verify the previously delineated boundaries and survey additional areas. The survey
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was initiated with a walkover inspection of the entire Study Area to identify topographic,
drainage, and vegetation features that would indicate the potential for jurisdictional wetland
classification.

Based on the "three parameter” approach described in the Corps of Engineers Wetlands
Delineation Manual, an area is defined as a wetland if, under normal circumstances, it exhibits
the following three characteristics:

1. The land supports a dominance (i.e., > 50%) of hydrophytic vegetation;

2. The substrate is hydric soil; and,

3. The hydrological conditions of the area are such that the soil/substrate is at least
periodically saturated or inundated during a significant portion of the growing season.

This definition and this survey of wetlands relates solely to vegetated wetlands, and does not
include non-vegetated wetlands (such as tidal flats in coastal areas), which may be regulated
under New York State tidal wetlands regulations.

To describe the wetlands within the Study Area, sampling points were established along the
wetland boundary at representative locations within each plant assemblage encountered along the
wetland boundary. At each sampling point, data regarding the vegetation, soil, and hydrology
were collected from both the wetland and the upland side of the boundary line and recorded on
field data forms (Appendix C). Specific methods for characterizing and evaluating the soils,
vegetation, and hydrologic indicators within the Study Area are described below.

2.3.1 Vegetation

A hydrophyte is any plant that has the ability to grow in water or on a substrate that is at least
periodically deficient in oxygen as a result of excessive water content and depleted soil oxygen
levels. The USFWS has prepared a list of wetland plant species for the Northeast, entitled
National List of Plant Species that Occur in Wetlands: Region 1 (Reed 1988). The plant species
listed in this publication are classified based on their affinity for wetland conditions. These
wetland indicator classifications were used for plant species found at the site. The wetland
indicator classification assigned to each species listed is as follows:

Table 1. Plant Affinity for Wetland Condition.

Classification Percent Occurrence In Wetlands
Obligate (OBL) >99
Facultative Wetland (FACW) 67-99
Facultative (FAC) 34-66
Facultative Upland (FACU) 1-33
Non-Wetland (UPL) <1

Source: Reed 1998.
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In addition, a positive (+) or negative (-) symbol used in conjunction with one of the facultative
indicator classes relates to a species preference to either the wetter or drier end of its indicator
class, with the positive sign indicating a preference to the wetter end of the class. Species for
which insufficient information is available for classification are listed in the USFWS list with a
designation of NI (No Indicator) for regional status.

To accurately describe the vegetation at each sampling point, data on each horizontal strata or
layer was collected. Vegetative strata for which dominants were determined included: (1) tree
layer (> 3.0 inches diameter at breast height [dbh]); (2) sapling/shrub (< 3.0 inches dbh and > 3.2
feet in height); (3) woody vine; and (4) herb (herbaceous plants including graminoids, forbs,
ferns, fern allies, herbaceous vines, and tree seedlings).

Dominant plant species in each major vegetation stratum (tree, sapling/shrub, woody vine, and
herbaceous) were identified within 10-meter radius sample plots. The wetland indicator status of
each species was assigned according to Reed 1988. Hydrophytic vegetation was determined to
be present where more than 50 percent of the dominant species from all vegetation strata were
classified as facultative (FAC), facultative wetland (FACW), or obligate wetland species (OBL).

2.3.2 Soils

At each sampling location, the soil profile was examined to a depth of at least 18 inches, or until
auger refusal. Soils were characterized by determining soil texture, structure, and color. A soil
core was extracted and examined for hydric indicators. Examples of hydric soil indicators
include a histic epipedon, gleying, low-chroma soil color with or without mottles, and iron and
manganese concretions. Matrix and mottle colors were identified using a Munsell Soil Color
Chart (Munsell Color 1988). The depths to saturation and standing water were noted where
present in the top 18 inches of the soil profile.

2.3.3 Hydrology

Each sampling location was examined for evidence of wetland hydrology. Indicators of wetland
hydrology could include vegetated hummocks, water marks on tree trunks and other vegetation,
evidence of inundation or ponding, morphological adaptations of plants, oxidized rhizospheres or
root channels, drift lines, and drainage patterns. The presence or absence of wetland hydrology
indicators was noted at each sampling location.

2.3.4 GPS Mapping

Wetland and waterbody boundaries were surveyed using a Trimble, Inc. (Sunnyvale, CA) Geo
XH Global Positioning System (“GPS”). Wetland boundary flags were located in accordance
with Trimble, Inc. sub-meter accuracy standards. Surveyed points that did not meet the sub-
meter accuracy criteria due to restricted satellite reception or interference caused by heavy
vegetation, topography, or densely developed areas were identified as such in field log books
and the metadata associated with the GPS/GIS survey.

GPS data were differentially corrected using Pathfinder Office 4.10 software (Trimble Inc.,
Sunnyvale, CA) and commercial base station control points. A geo-referenced wetland

=2 SOUTH SHORE OF STATEN ISLAND FEASIBILITY STUDY
== WETLAND DELINEATION REPORT

September 2009 Page 4



delineation boundary suitable for overlay onto Project maps and aerial photographs was created
using a ArcMap, ArcView 9.3 (Environmental Systems Research Institute, Inc.; Redlands, CA)
GIS mapping software.
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3.0 SURVEY RESULTS

This section provides a site description, results of the background information review, field
delineation/determination, and descriptions of identified jurisdictional wetlands and adjacent
upland areas.

3.1 SITE DESCRIPTION

The Study Area consists of approximately 6.5 miles of coastline along the south shore of the
Borough of Staten Island, Richmond County, New York, extending along Lower New York Bay
and Raritan Bay. The approximate western and eastern limits of the Study Area are the western
edge of land in Crescent Beach at the mouth of Great Kills Harbor, and the easternmost point of
land within Fort Wadsworth at the Narrows

The survey areas that were reviewed in this wetland delineation survey are depicted on the map
in Appendix A, Figure 2. A total of 1,099 acres were included in the survey area.

The entire Study Area is included within the city limits of the City of New York Borough of
Staten Island, and consists of a series of communities. The principal communities along the
SSSI from west to east are Great Kills, Oakwood Beach, New Dorp Beach, Eltingville Beach,
Midland Beach, Ocean Breeze/Graham Beach, and South Beach. Adjacent to Staten Island's
west is the New Jersey shoreline of Raritan Bay, which extends from the community of South
Amboy to the Sandy Hook peninsula. East of Staten Island is Brooklyn on the Narrows, Coney
Island on the Lower New York Bay, and Rockaway Point on the Atlantic Ocean, all of which are
located on Long Island. The approach to Lower New York Bay from deep water in the ocean is
through a 6-mile wide opening between Sandy Hook, New Jersey, and Rockaway Point, New
York.

3.2 REVIEW OF BACKGROUND INFORMATION

Background information research included review of NWI Wetland Maps and NYSDEC
Freshwater Wetland Maps. Typically, soil surveys are examined for the presence of hydric soils,
although there is currently no published soil data for the survey area.

3.2.1 NWI Mapped Wetlands

The NWI wetland maps (Appendix A, Figure 3, Sheets 1 through 5) identify a number of
estuarine and palustrine wetland systems in the Study Area (USFWS 1994, 1995). In all, a total
of 416 acres of NWI mapped wetlands are present within the survey area.

The wetlands identified in the Crescent Beach area (Figure 3, Sheet 1) consist of a small
palustrine, narrow-leaved persistent emergent, semi-permanently flooded (PEM1F) wetland and
a complex of estuarine, intertidal, unconsolidated shore, irregularly flooded (E2US2P) and
estuarine, intertidal, narrow-leaved persistent emergent, regularly flooded (E2EM1N) wetlands.

The estuarine wetlands in the Oakwood Beach area (Figures 3, Sheet 2) are hydrologically
connected by Oakwood Creek and are identified as a complex of several wetland types.
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Specifically, these wetlands consist of: estuarine, intertidal, persistent emergent, common reed
dominated, irregularly flooded (E2EMS5P) wetlands; E2EMIN wetlands; and, palustrine,
forested, broad-leaved deciduous, temporarily flooded (PFO1A) and seasonal tidal (PFO1R)
wetland components. A complex of one estuarine and palustrine wetlands are identified on the
east side of the Oakwood Beach area and are hydrologically connected to the others by means of
an excavated drainage system. This complex includes E2EMS5P, palustrine forested, and
palustrine scrub-shrub broad leaved deciduous, seasonal tidal (PFO1R, PSS1R) wetlands.

The palustrine systems identified in the Midland Beach area (Figure 3, Sheet 4) consist of large
palustrine, common reed dominated, seasonally flooded/saturated (PEM5E) wetlands with a few,
smaller associated PFO1A and palustrine, forested, broad-leaved deciduous, seasonally
flooded/saturated (PFO1Eh) components. These are hydrologically connected by a series of
streams that flow throughout the wetland complexes.

The palustrine systems identified within the survey limits between the South Beach area and
Midland Beach (Figure 3, Sheets 4 and 5) are classified as palustrine emergent seasonally
flooded (PEM1C) wetlands. Many small PEM1C systems are scattered throughout the area
adjacent to / outside of the designated survey limits.

The wetlands identified in the upper South Beach area (Figure 3, Sheet 5) consist of a small
PEMS5E wetland and a larger complex of palustrine, narrow-leaved emergent, semi-permanently
flooded (PEMS5F) wetlands with smaller associated palustrine, broad-leaved deciduous forested,
seasonally flooded/saturated (PFOL1E) and palustrine, unconsolidated bottom, permanently
flooded (PUBH) components.

3.2.2 NYSDEC Mapped Freshwater Wetlands

The NYSDEC Freshwater Wetlands Map (Appendix A, Figure 4, Sheets 1 through 3) identifies a
number of state-designated freshwater wetland areas within the Study Area. These wetlands are
located in the Oakwood Beach area, the Midland Beach area, and the South Beach area. No
state-designated freshwater wetlands were identified within the Crescent Beach survey area.

Although there are numerous, separately mapped areas, the NYSDEC has grouped a number of
them together based on their geographic area, and labeled them as four different state-designated
wetlands: NA-10, NA-9, NA-8, and NA-7 (Figure 4, sheets 1 through 3). In all, a total of
approximately 386 acres of NYSDEC mapped freshwater wetlands are present within the survey
area.

3.3 RESULTS OF FIELD DELINEATION

The Study Area is continually under development pressure as indicated by ongoing construction
in and around the fringes of the Study Area. In addition, review of aerial photography has
concluded that many wetland areas previously identified on NYSDEC and NWI wetland maps
have been converted to residential areas. Vegetated uplands in the SSSI Study Area consist of
residential areas; maintained lawns; recreational fields; small patches of scrub-shrub habitat
dominated by Japanese knotweed (Polygonum cuspidatum), multiflora rose (Rosa multiflora),
winged sumac (Rhus copallinum) and frost grape (Vitis vulpina); forests dominated by black
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locust (Robinia psuedoacacia), oak (Quercus spp.), and tree of heaven (Ailanthus altissima);
and, herbaceous and vine communities dominated by various grasses, goldenrods (Solidago
spp.), annual ragweed (Ambrosia artemisiifolia), Japanese honeysuckle (Lonicera japonica),
field bindweed (Convolvulus arvensis), and poison ivy (Toxicodendron radicans).

Field identification and delineation (Figure 5, Sheets 1 through 13) revealed eighteen (18)
palustrine and twelve (12) estuarine wetlands within the survey area. A total of approximately
297.76 acres of wetlands were found to be present in the survey area. Table 2 presents the
wetland identification numbers and classifications of each wetland surveyed, in order generally
from south to north along the Study Area. A detailed narrative description of each wetland is
provided in Section 3.3.1.

In addition to vegetated wetlands, unvegetated rocky intertidal zone (RI-1) and clam flat (CF-1)
features were delineated in the Crescent Beach survey area due to the proximity of potential
project alternatives to these resources (Appendix A, Figure 5, Sheet 1). Also, the high tide line
was delineated along the beach areas throughout the entire approximately 6.5-mile-long survey
area. The natural high tide drift line was mapped by locating the highest wrack along the
coastline. The location of high tide line is depicted on the Figure 5 series maps (Appendix A).
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Table 2. Summary of Wetlands in the Study Area

Wetland Acres in

Survey Area Wetland Number Classification® Survey Area
Crescent Beach LM-1 E2EM1P 0.02
LM-2 E2EM1P 0.09
LM-3 E2EM1P 0.22
CB-1 PEM5E 0.81
LM-4 E2EMIN 0.003
LM-5 E2EM1N 0.002
LM-6 E2EMIN 0.001
CB-2 PEMS5E/PSS1E 0.10
Oakwood Beach A-1 (2009 ID: W11) E2EM5P 50.61
A-2 E2EM5P 0.03
A-3 E2EM5P 0.29
A-4 E2EM5P 44.34
W13 (2003 ID: A-5) E2EM5P 65.89
W15 E2EM5P 5.30
W14 PFO1E 0.16
Midland Beach W10 PEM5E 6.88
W9 PEM5SE 1.32
W7 (2003 ID: C-4) PEM5E 15.23
W8 PEM5SE 1.40
W5 PEM5E 0.07
C-1 PEM5SE 16.94
W2 PEM5E 1.31
W4 PEM5SE 0.30
W6 PEM5E 0.80
W3 PEMBSE/PSS1E 17.14
C-2 PEM5E 0.19
C-3 PEMS5E 13.56
W12 PFO1E 9.02
South Beach w1 PSS1E/PEM1E 2.31
E-1 PEM5F 43.42
TOTAL 297.76

1 Classifications based on Cowardin et al. 1979.

E2EM1P  estuarine intertidal, persistent emergent vegetation, irregularly flooded

E2EMIN estuarine intertidal, persistent emergent vegetation, regularly flooded

E2EM5P  estuarine intertidal, Phragmites australis emergent vegetation, irregularly flooded

PEM1E palustrine emergent, persistent vegetation, seasonally flooded/saturated

PEM5E palustrine emergent, Phragmites australis emergent vegetation, seasonally flooded/saturated
PEMSF palustrine emergent, Phragmites australis emergent vegetation, semi-permanently flooded
PSS1E palustrine scrub-shrub, broad-leaved deciduous, seasonally flooded/saturated

PFO1E palustrine forested, broad-leaved deciduous, seasonally flooded/saturated
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3.3.1 Detailed Wetland Descriptions

Wetland LM-1

Wetland LM-1 is a small estuarine intertidal/persistent emergent, irregularly flooded (E2EM1P)
community located immediately adjacent to the Armstrong Stormwater Outfall surrounded by an
area of beach sand. The herbaceous layer is dominated by a densely populated monotypic stand
of saltmarsh cord grass (Spartina patens). The composition of hydrophytic plant species exceeds
50% and thereby meets the USACE criterion for wetland vegetation.

Field investigation revealed that the soil in Wetland LM-1 consists of a 3-inch-deep, very dark
grayish brown (10YR 3/2) organic silt A horizon. Auger refusal was met below this horizon
where large stone rip-rap was encountered. Wetland hydrology is driven by the diurnal tide
cycle. This wetland is located in a larger area of wetland depicted as an estuarine intertidal
unconsolidated shore, sand substrate (E2US2P) wetland.

Wetland LM-2

Wetland LM-2 is a small estuarine intertidal/persistent emergent (E2EM1P) community located
approximately 55 feet to the northeast of Wetland LM-1. The herbaceous layer is dominated by
a densely populated monotypic stand of saltmarsh cord grass. The composition of hydrophytic
plant species exceeds 50% and thereby meets the USACE criterion for wetland vegetation.

Field investigation revealed that the soil in Wetland LM-2 consists of a 14-inch-deep, dark
grayish brown (10YR 4/2) organic silt Oa horizon. Below this horizon is a 20-inch-deep, B
horizon consisting of a very dark grayish brown (2.5Y 3/2) silt. Wetland hydrology is driven by
the diurnal tide cycle. This wetland is located in a larger area of wetland depicted as an estuarine
intertidal unconsolidated shore, sand substrate (E2US2P) wetland.

Wetland LM-3

Wetland LM-3 is a small estuarine intertidal/persistent emergent, irregularly flooded (E2EM1P)
community located approximately 120 feet to the east of Wetland LM-2. The herbaceous layer
is dominated by a densely populated monotypic stand of saltmarsh cord grass. The composition
of hydrophytic plant species exceeds 50% and thereby meets the USACE criterion for wetland
vegetation.

Field investigation revealed that the soil in Wetland LM-3 consists of a 4-inch-deep, very dark
grayish brown (10YR 3/2) organic silt O horizon. Refusal was met below this horizon where
large stone rip-rap was encountered. The saltmarsh cord grass is growing in areas in between the
rip-rap where silt has accumulated. Wetland hydrology is driven by the diurnal tide cycle. This
wetland is located in a larger area of wetland depicted as an estuarine intertidal unconsolidated
shore, sand substrate (E2US2P) wetland.
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Wetland CB-1

Wetland CB-1 is a palustrine emergent (PEM5E) community located southeast of the
intersection of Tennyson Drive and Glover Street that appears to have been impacted by past fill
activities. The herbaceous layer is dominated by common reed (Phragmites australis), soft rush
(Juncus effusus), purple loosestrife (Lythrum salicaria), and flat-top fragrant goldenrod
(Euthamia graminifolia). The composition of hydrophytic plant species exceeds 50% and
thereby meets the USACE criterion for wetland vegetation.

Field investigation revealed that the soil in Wetland CB-1 consists of a 3-inch-deep, dark brown
(10YR 3/3), sandy loam A horizon. Below this horizon is a 3- to 8-inch-deep, dark grayish
brown (10YR 4/2) sandy loam B horizon with large faint yellowish brown (10YR 5/4) mottles.
Refusal was met at 8 inches where large stones and gravel were encountered. Hydric soil
indicators include the presence of reducing conditions. The primary indicator of wetland
hydrology was saturation in the upper 12 inches. A secondary indicator of wetland hydrology
included water stained leaves. A portion of this wetland is identified on NWI maps. Wetland
CB-1 is not identified on NYSDEC wetland maps.

Wetland LM-4

Wetland LM-4 is a very small estuarine intertidal/persistent emergent, regularly flooded
(E2EM1N) community located at the base of the existing seawall along Crescent Beach. The
herbaceous layer is a sparsely populated monotypic colony of saltmarsh cord grass. The
composition of hydrophytic plant species exceeds 50% and thereby meets the USACE criterion
for wetland vegetation.

Field investigation revealed that the soil in Wetland LM-4 consists of a 3-inch-deep, very dark
grayish brown (10YR 3/2) organic silt Oa horizon. Refusal was met below this horizon where
large stone rip-rap was encountered. The saltmarsh cord grass is growing in between rip-rap
associated with old pilings. Wetland hydrology is driven by the diurnal tide cycle. This wetland
is located in a larger area of wetland depicted as an estuarine intertidal unconsolidated shore,
sand substrate (E2US2P) wetland.

Wetland LM-5

Wetland LM-5 is a very small estuarine intertidal/persistent emergent, regularly flooded
(E2EM1N) community located at the base of the existing seawall along Crescent Beach. The
herbaceous layer is a sparsely populated monotypic colony of saltmarsh cord grass. The
composition of hydrophytic plant species exceeds 50% and thereby meets the USACE criterion
for wetland vegetation.

Field investigation revealed that the soil in Wetland LM-5 consists of a 3-inch-deep, very dark
grayish brown (10YR 3/2) organic silt O horizon that is perched on top of an olive brown (10YR
4/3) beach sand. Wetland hydrology is driven by the diurnal tide cycle. This wetland is located
in a larger area of wetland depicted as an estuarine intertidal unconsolidated shore, sand substrate
(E2US2P) wetland.
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Wetland LM-6

Wetland LM-6 is an extremely small estuarine intertidal/persistent emergent, regularly flooded
(E2EM1N) community located amongst stone rip-rap associated with old pilings. The
herbaceous layer is a sporadically populated monotypic patch of saltmarsh cord grass. The
composition of hydrophytic plant species exceeds 50% and thereby meets the USACE criterion
for wetland vegetation.

The saltmarsh cord grass is growing in between the stone rip-rap in an olive brown (10YR 4/3)
beach sand. Wetland hydrology is driven by the diurnal tide cycle. This wetland is located in a
larger area of wetland depicted as an estuarine intertidal unconsolidated shore, sand substrate
(E2US2P) wetland.

Wetland CB-2

Wetland CB-2 is a PEM5E/palustrine scrub shrub (PSS1) community in an isolated depression
located northeast of the intersection of Tennyson Drive and Goodall Street. The herbaceous
layer is dominated by common reed and hedge bindweed (Calystegia sepium). The
shrub/sapling layer is dominated by slippery elm (Ulmus rubra). The composition of
hydrophytic plant species exceeds 50% and thereby meets the USACE criterion for wetland
vegetation.

Field investigation revealed that the soil in Wetland CB-2 consists of a 3-inch-deep, black (10YR
2/1), loam A horizon. Below this horizon is a 6- to 12-inch-deep, very dark grayish brown
(10YR 3/2) fine sandy loam B horizon with many small faint dark brown (7.5YR 3/4) mottles.
The C horizon was a 20*-inch-deep, dark brown (7.5YR 3/3) coarse sand layer. Hydric soil
indicators include the presence of reducing conditions. The primary indicator of wetland
hydrology was watermarks on vegetation. Wetland CB-2 is not identified on NWI or NYSDEC
wetland maps.

Wetland A-1

Wetland A-1 is a large wetland complex characterized by an estuarine emergent (E2EM5P)
community in the Oakwood Beach area, adjacent to Gateway National Recreation Area. The
dominant species within the emergent community is common reed with lower densities of
jewelweed (Impatiens capensis) and bugleweed (Lycopus americana).

Soil investigation revealed a 4-inch deep A horizon of black (10YR 2/1) sandy loam. Beneath
this layer was a B horizon that extended beyond 18 inches and was comprised of a dark brown
(7.5YR 3/2) loamy sand with some distinct, strong brown (7.5YR 4/6) mottles and prominent
streaking from organic matter transport. The distinct mottling and organic streaking in the B
horizon meet USACE hydric criteria for classification of sandy hydric soils. The adjacent
upland plot failed to exhibit organic streaking or distinct mottling below the A horizon and thus
failing to meet hydric soil criteria.
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Primary indicators of hydrology in the wetland include soil saturation within 12 inches of the soil
surface. Additionally, the western area of the wetland appears to be a large slough, with
inundation visible in the center and increasing with proximity to the shore. Portions of wet